In an accompanying communication (1) we have described the primary isolation and the cultural characteristics of a hitherto undescribed group of minute beta hemolytic streptococci. In this report, we shall discuss the occurrence of these organisms and that of ordinary beta hemolytic streptococci in the throats of normal and diseased human beings.
(From the Department of Medicine, The Johns Hopkins University, Baltimore) (Received for publication, July 20, 1934) In an accompanying communication (1) we have described the primary isolation and the cultural characteristics of a hitherto undescribed group of minute beta hemolytic streptococci. In this report, we shall discuss the occurrence of these organisms and that of ordinary beta hemolytic streptococci in the throats of normal and diseased human beings.
Methods
The technique of obtaining throat cultures and the methods of primary isolation already described (1) were followed in this study, save in the case of those cultures obtained from the throats of individuals ill with scarlet fever or septic sore throat. The throat swabs from these patients were shaken in 3 cc. of sterile physiological saline instead of the usual 1 cc.
The period of time covered by this study dates from March 29, 1933 , until June 12, 1934 per cent of the cultures being taken between October 1, 1933, and April 8, 1934 . All of the cultures from normal individuals were obtained during the first 3 months of 1934, that is, during the period of the year in which the incidence of ordinary beta hemolytic streptococci is at a high level in Baltimore (2). With the exception of the group of patients ill with glomerular nephritis and a special group of 40 normal individuals, almost all of the cultures were single. Many of the individuals in the nephritic group were swabbed repeatedly at weekly intervals, and in order to have results from a similar group of normal subjects we swabbed 40 individuals once a week for a 12 week period.
Over 75 per cent of the throats were swabbed by one individual and when it was possible the cultural results were checked independently by two of us. Repeatedly we have obtained cultures containing the minute organisms when routine throat 634 MINUTE HEMOLYTIC STREPTOCOCCI. II cultures failed to show them. In practically all instances the identity of the ordinary beta hemolytic streptococci and of the minute hemolytic streptococci was confirmed by the morphological appearance of the organisms and their production of hemolysin in sugar-free rabbit's blood broth.
RESULTS
Minute hemolytic streptococci were infrequently found in single cultures from the throats of normal individuals. As is shown in Table I , in a series of 404 cultures from a like number of normal individuals, minute streptococci were found in the throats of 44 of these individuals (11 per cent). A second group of 40 normal individuals was studied at weekly intervals during the first 3 months of 1934. As will be seen in Table  II , 471 throat cultures were obtained and of these 37 (8 per cent) were positive for minute streptococci while 61 (13 per cent) were positive for ordinary beta hemolytic streptococci. In this group 9 (23 per cent) individuals showed the minute organisms at one time or the other and 29 (73 per cent) were positive one or more times for ordinary hemolytic streptococci. It is interesting to note that of the 9 indi- 
Incidence of Beta Hemolytic Streptococci and of Minute Beta Hemolytic Streptococci in the Throats of 40 Normal Individuals as Determined by Weekly Throat Cultures during a Period of 12 Weeks
R e s u l t s o f c u l t u r e s S u b j e c t 1st. 2 n d 3 r d 4 t h 5 t h 6 t h w k .w k . w k . w k . w k . w k . w k . w k . B -- -- M -- -- -- B M -- -- B B7 t h 8 t h 9 t h 1 0 t h l l t h 1 2 tM B -- M B -- -- -- M -- -- -- -- B -- -- -- B -- B -- -- B B M -- B -- M B B -- M M M M IV[ B M M -- B B -- B -- -- B -- -- -- B -- M -- B B -- B M . . . . M M w k . w k . w k . w k . -- M M lVi -- -- B B B B B B M M M B B B -- B M M lVi -- B B B B -- -- B B -- -- B -- M M B -- -- M B B --
B = beta h e m o l y t i c s t r e p t o c o c c i . M = m i n u t e h e m o l y t i c s t r e p t o c o c c i .
= n e g a t i v e for m i n u t e a n d beta h e m o l y t i c s t r e p t o c o c c i . In a group of ward patients suffering from essentially chronic disease, e.g. carcinoma, diabetes, hypertension, 102 single cultures were made from 102 individuals. Only 4 of these cultures (4 per cent) were positive for minute hemolytic streptococci and the same number showed ordinary hemolytic streptococci. Studies of the throat flora of individuals ill with acute respiratory tract affections in which the hemolytic streptococcus does not generally play an important r61e, for instance diphtheria, lobar pneumonia, influenza, colds, measles, hay fever, revealed a low incidence of the organisms, for only 9 (8 per cent) of 108 subjects in this group yielded minute hemolytic streptococci, while 15 (14 per cent) harbored the ordinary hemolytic streptococci.
Studies of the throat flora of individuals who were ill with diseases of proven streptococcus etiology, for example scarlet fever and septic sore throat, showed that these diseases were not associated with a high incidence of minute hemolytic streptococci, a fact demonstrated in Table I . 117 throat cultures were obtained from 110 individuals ill with scarlet fever and only 4 (about 4 per cent) cultures were positive for minute hemolytic streptococci. 75 (68 per cent) cultures showed ordinary beta hemolytic streptococci. These last figures on the incidence of beta hemolytic streptococci in scarlet fever may seem somewhat low, but as the cultures were obtained from the 1st to the 21st day of the disease, the high incidence of hemolytic streptococci found when cultures are taken during the first days of scarlet fever would not be expected. During the past year we were able to obtain 37 throat cultures from 22 individuals who were suffering from acute follicular tonsillitis. All of the cultures were positive for ordinary beta hemolytic streptococci, while 3 (8 per cent) cultures from 3 (15 per cent) individuals showed minute streptococci.
A group consisting of 59 individuals suffering from acute rheumatic fever or from rheumatic heart disease was studied for the presence of beta hemolytic streptococci in their rhinopharynges. In 25 (43 per cent) of these individuals minute hemolytic streptococci were found, while only 18 (31 per cent) patients were positive for ordinary hemoly-P. H. LONG, E. A. BLISS, AND C. F. WALCOTT 639 tic streptococci. As no attempt was made in this series of patients to correlate the degree of activity of the rheumatic process with the time of the throat cultures, the relatively high incidence of the minute hemolytic streptococci is of interest.
Our final studies were made upon a group of 61 individuals who either had had glomerular nephritis and had recovered or who were suffering from either acute, latent or progressive glomerular nephritis at the time the investigations upon their throat flora were conducted. Of the 61 individuals 19 were considered as being well and in this group minute streptococci were found once in each of 2 individuals, while ordinary hemolytic streptococci were found in 9 individuals in this group. Table III shows the results of 274 throat cultures obtained from 42 individuals who have been under observation because of the presence of an acute, latent or progressive glomerular nephritis during the past 14 months. From these 42 individuals we have secured 108 (36 per cent) cultures which were positive for minute streptococci and 103 (34 per cent) cultures which showed ordinary beta hemolytic streptococci. The minute streptococci were found in 33 (79 per cent) of the members of this group, and in 14 (33 per cent) of the patients they were the only hemolytic streptococci isolated during the period of investigation. Ordinary beta hemolytic streptococci were found alone in 4 (10 per cent) members of this group, while 19 (45 per cent) individuals showed both organisms in their throat cultures at various times during the period of study. In 5 (12 per cent) individuals neither representative of the hemolytic streptococcus group was found during the course of our investigation.
DISCUSSION
Minute hemolytic streptococci were infrequently isolated from the throats of a large group of normal individuals, from whose throats only single cultures were taken. However in a smaller group of normal individuals in whom an investigation of the throat flora was made at weekly intervals over a period of 3 months, the organisms were found to occur more frequently although their incidence was considerably lower than that of the ordinary beta hemolytic streptococcus.
In individuals who were suffering from a variety of chronic diseases
